Introduction
The diagnosis of epilepsy is not always easy and misdiagnosis is common. 1 Diagnosis of a single episode of loss of consciousness may be even more difficult. Cardiac arrhythmias and vasovagal syncope may present with seizure-like episodes. In the UK, NICE (National Institute for Clinical Excellence) and SIGN (Scottish Intercollegiate Guidelines Network) guidance therefore recommend that a standard 12-lead electrocardiograph (ECG) should be done in all patients presenting with a suspected seizure, 2, 3 even though a recent review failed to mention this. 4 The incidence of abnormal ECGs in patients presenting to a first seizure clinic is unknown.
Aims, methods and participants
To establish the incidence and relevance of abnormal ECGs in a first seizure clinic, we did a retrospective review of our first seizure clinic patients. This is a one-stop clinic serving adults (i.e. only patients over 16 years of age) in a population of 400,000 in North East England. This clinic receives referrals from a variety of sources including emergency departments, general practitioners Seizure (2008) For the purposes of this study we have used the diagnostic categories according to criteria set out by the United Kingdom's Driver and Vehicle Licensing Agency (DVLA). This was chosen for pragmatic reasons because in the United Kingdom the treating clinicians are required to respond to enquiries from the DVLA following an episode of loss of consciousness, choosing one of these diagnostic categories as their final diagnosis.
Results
One hundred and sixty one new referrals were seen in the first seizure clinic with the diagnosis classified as below (Table 1 ).
The mean age of patients seen was 33 years (range 16-79). The vast majority of patients were healthy young people with no other significant comorbidities. One hundred and thirty one (81%) of these patients had a 12-lead ECG done, at first presentation either in the local hospital and/or in our clinic.
Seventeen of these ECGs were judged to be significantly abnormal. The ECG abnormalities seen 708 S.H. Wong et al. were long QTc interval (>430 ms), short PR interval (100 ms), left axis deviation, Q waves, left ventricular hypertrophy, inverted P waves, non-specific ST/T wave abnormalities, and unexplained bradycardia. A patient is classified as having an unexplained bradycardia from the 12-lead ECG taken at presentation and/or in our clinic, if there is no reason to account for a heart rate of <60, e.g. medications. Table 2 shows the ECG abnormalities seen correlated with the initial diagnosis and subsequent investigation. The mean age of the 17 patients with abnormal ECGs was 44 years (range 18-79). Only two of these had abnormalities that could be predicted from their medical history (the two patients with Q waves were known to have ischaemic heart disease).
Only one patient required further cardiological treatment, a 79-year-old patient in whom the diagnosis was felt to be ''uncertain'' and whose initial ECG showed left axis deviation (LAD), presented again a year later with a further collapse and was then found to be in complete heart block.
Discussion
Referrals to first seizures clinics contain a heterogeneous mix of patients. Differentiation of seizures from convulsive syncope and other causes of loss of consciousness can be difficult and many patients referred with ''first seizures'' have not had a seizure. A number of features may help distinguish syncope from seizures, including previous lightheaded spells, sweating before loss of consciousness, and association with prolonged sitting or standing. 6 Helpful features to indicate syncope secondary to other causes as opposed to vasovagal syncope include the presence of bifascicular block, asystole, supraventricular tachycardia, diabetes, blue colour noted by bystander, age of first syncope 35 years, and that the patient remembers something about the event. 7 Physicians who run first seizure clinics need to be skilled in the investigation and management of conditions included in the differential diagnosis of a first seizure, of which syncope in its various forms is the most common.
An ECG in patients presenting with ''a seizure'' can demonstrate important abnormalities such as heart block, long QT interval and Brugada Syndrome. Failure to recognise these may result in the [avoidable] sudden death of the patient. However, the incidence of ECG abnormalities and their significance in a first seizure clinic population is unknown.
We found abnormal ECGs in a significant number (17/131 = 13%) of patients presenting to our first seizure clinic but further cardiological investigations of these patients found no evidence of significant cardiac disease. Three patients were found to have long QTc. In one this could be explained by a metabolic abnormality (idiopathic hypocalcaemia), in a second the QTc had reverted to normal in subsequent ECGs and in the third it was probably related to medication. Unexplained bradycardia (<60 beats per minute, bpm) was found in four patients. Two were thought to have had a seizure, one related to substance abuse, the other following a head injury; in the third further cardiological investigations were normal and there was no recurrence of symptoms during two years of follow up. The fourth patient failed to attend for follow up.
The significance of abnormalities such as left axis deviation or short PR interval is less clear. In this series, these were not felt to be relevant to the episode of loss of consciousness. Further cardiological investigations in these patients did not uncover significant cardiac disease or change their management at the time of investigation but one patient with left axis deviation in his first ECG had a further episode of loss of consciousness one year later and was then found to be in complete heart block. This was the oldest patient in our group. Our clinic sees predominately young adults; other clinics with an older population would probably have an even higher incidence of abnormal ECGs.
A normal 12-lead ECG does not exclude a cardiac cause for collapse. Many (39 out of 46) of our patients with syncope had a normal ECG. One of our patients with a normal 12-lead ECG but repeated episodes of convulsive syncope subsequently had a tilt test showing cardioinhibitory syncope with asystole of 12 s.
A 12-lead ECG is a low-cost test and can detect clinically significant abnormalities such as long QTc interval or heart block. Doing an ECG in all patients presenting to a first seizure clinic will, inevitably, pick up non-specific abnormalities which require further investigation as demonstrated by this series. Moreover, a normal 12-lead ECG does not exclude a cardiovascular cause for collapse and for those in whom a cardiac cause is still suspected despite a normal ECG, referral to a cardiologist is advisable.
First seizure clinics are usually run by neurologists, and, as can be seen from the list of diagnoses given above, the population of patients includes a heterogeneous group of patients with loss of consciousness. From our experience and that of others, it is evident that a close link with a cardiologist is an important component of any first seizure service. Indeed it could be argued that cardiologists and neurologists should work together to provide a ''first The electrocardiograph (ECG) in a First Seizure Clinicseizure/blackout'' service given the overlap between the two disciplines in this area.
